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Abstract of JP2003209340 

PROBLEM TO BE SOLVED: To provide a method 
of manufacturing a conductive pattern which forms 
a highly fine pattern in a simple process. 
SOLUTION: The method comprises the steps of: 
preparing a substrate 3 having a photocatalyst 
containing layer 2 and a base material; preparing a 
substrate 6 for a pattern forming body which has a 
property varying layer 5 with the surface property 
varying by Ihe action of the photocatalyst in the 
photocatalyst containing layer 2; forming a property 
varying pattern 9 where the property varies on the 
property varying layer 5 by radiating energy 8 from 
a predetermined direction after the photocatalyst 
containing layer 2 and the property varying layer 5 
are placed in contact with each other; adhering a 
metallic colloidal solution to the pattern shape by 
coating the metallic colloidal solution on the surface 
of the substrate 6 for forming the pattern thereon; 
and forming a conductive pattern 11 by solidifying 
the metallic colloidal solution adhering to the pattern 
shape of the varying property. 
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[0 0 7 9] 3tttME«>*A»fc<f53tft6«E4*JB«> 



mmjimt urn. ftixii'jttt^-^t^^vwa^- 
lis m&±icmmM7--?-T&Mf$ii„ ^-xmm^£ 
vft&^e-T^nmk&^^&m-mihtiz* 

->t^>, r- hy-n-T'nrK^^^V-, f Fy7l- 

:t«?i, ftt ^x, 4 o o'c~ 5 o o'zmsHi>m 

mz£-3X7-)-#—Vm=3-f>~T\C&\±V, 6 0 0t- 

7 o o'cco^istioT^^s^^-ric^tt-rs^ 

[0 0 8 0] ifc. ^y^ll^^ft. 

*s±IEO 3t«4ffi WJtae I- J; 9 £ Jxfc v 

[008 1 ] c©J:5Jc^u#>'st«y ^ndf-HM^Sr^-f 
>/tLTffli'fci*lt, ±ie3fe»^WBli, 

ftffli-6»)Wi L-crt, x.9j—^ 

^li^t">-=>— X^-^- K ^^y^^ 
— K p-^n-K t*— K = - S4|£D^(7>m^jfe 

fciBfii 6. /^y^i ur*#nii«<ta! 

5. 

[0082] 'H-sift Lxm&M'>v xmmw- 

3 0 0 OKT^yyo+f^ffiUv 
{00 8 3] **a*Jlc«±. rNvxh^y-y?^, T V 

JK**JB«:«fiS;T# 5. ->7 / -A-<DM.7kmm-&& I 0 

z>wt2m&.±&fc&i.xm^z>-k&x-$z>. 
[oo8 4] >yzm* / -tt®&(Dftfm£Gm*>0> 



ftfflStsD-^fiLii, 5-6 011%, (4 2 0- 

m£nmv>B%-K* o. o 5~i o » m^mmm* 

[0 0 8 5] fttt8**BtC(*±E©ifc*MI» 

A&ffttm, B^^AX («t) injkkol b 
L, BC. BO, BBO«->y-^«©^fc**3R. X 
3 *>aSZONYL FSN, FSO, M58^ <«0 



[0 0 9 0] Ifmtt^-^J&ft^j^fitfl 
[0 09 1] Sfc^SMtCflH^ttSStftt, 



«*) h F~2 0 0, F 2 5 1 , y-f * 

VI* (80 Sl=.-y^ VDS-4 0 1. 4 0 2, ?!J 
— »7B7- KFC— 1 7 0, 1 7 6l07 

ft. 

[0 0 8 6] fttt&£WJlKI4.I:lE<0#tIfiH4 

sawifetct, i*f y f=./ur/u-3-yK ^safest* y^*-?- 

As T^y^WSI, ^Jxfi,y, v!7!)/l-7?U- 

ii, 7*y-^»J«, ^y^u^>, ^y^^si, # 

i/T'cifu-v, sKy^i^, iKyx^uv. #yit& 
^y^*^, ^y^*;^^, 

sKy *s—*4r&1sS-&ft;: 4#T?#ft 0 
[00 8 7] (Xtt) *«CTJC*5V^TI1, 121 1 fi^-r «t 
5 IC %«m£**ffS« 3 14. < 4 bStt 1 4 i 
©S» 1 li:*SE$n«:«Wlft*i 2 4 6 

[0 0 8 8] -<OBR, mt'bil«£ttfc*Mt-«-&*m 

loose] wAtfwmtt^^-vjSfiS*^ 

&4 LTffi^ftS-g-lcJd^Til, :x*/u*-BB.*t;Sr|6jt4 
^S*Jtc3feS4M^WS«MW i e J 4^'3, Hi (b) 

ft»£-lc*iv^C fc , b***-* 
ft ft. :«J;j*i*. XtNiSW 

ttSrtti tO-Cfci - i as** t <C5. 



Ti>£.\,\ ctitt, &ai-ft4#f*^b^->M$I® 
T-foft. 

[0092] ;©<t?l:, *»WK*3»t*3t»««-WJB 

©&££r%U *»o-?rro^S*s3tteaE^*S4<7>®^H4 

[0 0 9 3] **K)t-(4. Afy^, t?^?, 
7° 7 * f- v 9 m mtf ft = 4 *» T * -5. 

ioo9 4] feja, mummt %im&mm 4 ©®«+4 

t:rtlJbS*Sfc*!>lc, &&±.\ZTi'$-m%: : m&-t SJ: 
5liU-Ct,J:v\ r<D4.?&Tv*-Jf 4 LTf4. MA. 
tf, ->9>-^, ^^rort^r/y v^jsg^ifft;: 
4dSt?#5o 

[0 0 9 5] (*«m*JMtt£tt> *»Wlc/flt^& 

7^- 4(D&B-fi-*?**s^T?feS " 4A»?>, fS 

«4ISit5; 4^»T«iT?*>t>, SfcfiSBiBBjHtr^SI 

[0096] ft*«WK^WJi***«ISfrir-r ft 

^(CJiO, TIEroxowHm^4i-S^4^T'§S 0 
[00 9 7] — 3*5, e»Jx:»^3(^i-J; 5(C «*Ti 

ffi^WS»lS«3 4i-ftHJS!Sl«T-foS = t>?-oi±, 

^^f±-S4ic^i-«t btz, mui±iz^tmm^mm2^ 

*«at*l!JB «HS« 3 4 f ft HiSSS^ Tf fo S . 
[00 98] v '-fixco^Jl^^fc'V - 7* h-?x 

^*ffl^s^4iti!Ei-ft4. Kmm^mmMmftM 



c o o 9 9 ] $ feic, ±exm**a±£%ttite* 

(K©«£-Sc3irc*i< i£tiJ:D, _btejt^M£-&*S 

to l 0 0] 1-^*3 *>, 3rJEoflB«<:*iV' k -C±E3t*ttt 

±E#fl*&^WSfiMifefcM £#*£»£>§£ 
Sr®*£*fc#cfii-eKS-t 3- £dJ: 9 . ±ESfJ£«!)IW 

6 d £ frfim t t£Z> <r> T-fc 5. 

[oioii z<?>£$ t £ ftteu^mmm%n<nwff&j5 
ma., mzmm£tizhor-t±*< . jtMit«il«l 

JttJKOJISSRaBioW*^, £>3?£-r&^*A.*-*w#H-£ 

[0 10 2]«itf, ^<?^!)^^tt, XffiK*tMf 
iCfctJJf^l 0 0 0-200 OAggO^cifwM 

-> * ^wia^iD/N*:? -= > mm&mi z t 

J0 10 3] iSg^-O^ticA-JJf^S?, 
£*7hJf ->4*cic?fJ^5*iS-efo or t J: t \ 

Tii, o. 5~i o tim&mmpiX'Wtm-tzzk&T'Z 

[0 10 4] J:EKMU*i^-Ctt. 3feftfei£&*r» 



&ot£m&iz&mizm*,^zk* i X'$z a 

to l 0 5] (fyj-r-m) Set, *3EWa>3fl£ttflE$ 

T it: >SHA*!«SlWl S WiEjfcW £ Stt^StlJW 
\z.-f=7 -< ^~a&Mf& LX t> <fcv\ 
[0 10 6] zorfy-i T-m&im ■ ltli£-f L-b 
9§&&t>©-Cfittt^ ftftlil£$WJi«i£3fc^£ 3fcM«£ 
**JB£(0MK::/7^Hi J: 9, ^ 

S:liit5SH £ ft S*««E-^*effl!]S3tBP*ii; UKMi 
jK^#JB«*3(t»IBC^i-*l!liD»*-P,«>5F««> l ft 

k. -->-^-*- suite *c 

[0 10 7] #33. *3BWI=.*5V>T7'9.-J'^-S«:, 3fe 

[0108] ia5i±r<oi: oK-f^-i tr-m&m&Ltc 

WJf «S« 3 <753fe«!«^W^«3tgC 1 3 affiles ixfc 
l c03t«i^^S(RiJjg*gi5 1 3*sjg(£$HTv>affllJ 

i 4<o*iEt=#tta**«2*«}Bjaa*i,-o> 

5, 

[0 10 9] 4=JEWfwS3»t5r7^^-Jirt:. 
WH**««3tftfeME**B«iS3t3 £ itteSI^W^ £ *s 

[OHO] wW:/?^-«*:«jS-f-Stm£ LT 

ff5 -> u * fcaptf 5 - £ dir- £ -5 C ;<ni3 Jiii^ ■> y 

h ^ sfcfiT-t^s^T-*. zr-imit&mx'fr 
<o. *ixb<viMfcftfflmx-&z>~>7 s ^tzitw-m 

3 0 0 OtXTO^y ->ci 
10 1 1 1 ] at, ^7-<-^-®^®*i4. 0. 0 0 1 



unM 1 iim«>«Mlrt-C*»Swt*«ff*L<. »t 
0. 0 0 1 m7l>6 0. ljimOfflrttfcSCtW 

[0112] ( 2 ) * - >MriLt*mmmmmx.w. 

x < * - >-Bf&&m mm. % m m-r ■& - > aaat tM3 sts 
mmT.M-t>mt>nz>e z,<Dxmx-mm&tiz>'<f>->m 

t\, j<#—>M&&mm&'Plcm%.U&$:*i1rZ> 

[oi is] (ws-aeftji) *-*\ ^wiwfcita^* 
{til** jt«it«>ffffifc i 9 ihtt<«ft t x Mttmz «t 

[0114] a . SB^tt&fbS 

mf&iH *m T-rs a 5 K»wfcs*sft:-t- s a ■?*> set 

[0 115] Z.(DX0iC 3L*A"¥-m*t\££*)m#b 

v - e t ***n6 1 * a. 

[oils] ::t, liWtit ^^tromftfe^ 



Will, fRfft©«*fSA^*^«*^«>9, 

-f KffiftlcMi-ftttttft^S 0° WJL, *f*L<(J6 0 
° £JLt. #1-7 0* WitfcSCtiiiffil-^. en 

SJ* b< ftt^bT'ifcS., 
[0 118] _LSEiaSixfifeSE< tJB tt, ^t^—m 

&2titz«&&. -tt£t>*>mm&ffimizw>xi-t, 4i= 

0* £IT. #1:2 0° aTffe*: t;* 5 fiF*Li\, aufi 
i^n-f K*«fcttC^TL*5«riStt**fcO. gl?Ktt 

[oii9] ft#s, zz-wsmttkaimmAtt* «* 

©«BJ«*t*+6*#fc«>««WI*rWWi«(*» (tt 
fn#H5*W (MO SCA-Zi) trJBi^rH* (▼-r*- 
o->y >v?a»fcjRjBfej«TU-c3 oiMI) u *©tt* 

[0120] *mmicti\,*x±.mLtz£ ytemn 
« & b v *fc e nmtv&mtm *\z-7ymtt 

^, »*itt»bJUc»La^/»'^-*r»»Ufcia , c. Ji 
M ■? ?m<n*$;m&<D'M% v ^«»*» b ft S - >- 

zs-tzmmvmmn. fts„ 

ffi«*tJt«L-C7 s/SK0-^*-fi:<0'>ft^SiS^£0l^^^ 
ffi®Al*^:#<ftS c :Kttt4Ut».^yf*«« 



[0122] Lfci^oT, ;oJ; 5<ciBnttK&JH*ffl 

10 12 3] ±ifct,ft:,t 7 y*fr-S-triBftttgMfc 
ISA* * ixr ffM $ *Lfc 7 * MRffittBltti:: 
»«7 1 0 0 4 Lfctfrg-K 1 0 61T, 0* 

[0124] z<dx jttmmptt-rzzkizxio, 

A^-MtHBd 4 4 wfSixttSc* £ $11,^ 

[0 12 5] r©±5<Cll*Vtt*<fc««|>©3's'««** 

4*S^lSgT-foS3, WA.«X»3ta^3t«fe (X-ray Phot 
oelectron Spectroscopy, ESCA (Electron Spectroscop 
y for Chemical Analysis) 4 *>ffc£ix£. ) . &3fcXj& 

[0 12 6] rwj; p/ijSlixftlEftii^ffli^JxeW** 

wiciiije«>L« t «>T?»4>i < , A^i^tt^^y # y 

[0 12 7] rs?J:?*^-/^/#y v-o4r1r>'4 LX 
t*»-*"6*^yd?y ->o*1r>\ (2) JgTktt^lg 

?t&tt*c@nfcKit-tt -> y =■ - > Lfc y # y 
■> «a ^U- / # y n df-ir ^«r#tf $ - 4 ^ 

[oi28] jlie© ( i ) -«* : 



Y n S i X (fl _ n) 
(lit-, YCtTyU^t-g. 7/^07*^1, fc'=- 

i- 0 DliO*34T«HUM. ) T'^^ixS^^ft 
^-feco 1 a* fctt 2«£i±0»I*»»lt^'«)'b L < it* 

l-2 0»tSE^T-*>S;:4^»i:L<, *fc, XT* 

[0 1 2 9] Sfc. »t7^rf-o7;U*;Vl*Mt5 

Id: 2 «aieo2JD7k#fl?81-g-«>K ***^«^^»*5*(f 
e>*i, -KIC7 y^W >^3Wt Lt»fe 

[01 30] 

CF 3 (CF 2 ) l CH J CH z S i (OCH,) 
CF, (CF 2 ) 6 CH 8 CH 2 S i (OCH 3 ) 3 ; 
CF 3 (CF 2 ) .CH 2 CHjSi (OCH 3 ) 
CF S (CF 2 ) s CH 2 CH 2 Si (OCH s ) 3 ; 

(CF S ) 2 CF (CF,) .CH^HjS i (OC 
H 3> , : 

(CF 3 ) ,CF (CF S ) 6 CH a CH 2 S i (OC 

(CF,) 2 CF (CF 2 ) 8 CH 2 CH 2 S i (OC 
H 3> , : 

CF a (C 6 H 4 ) C 2 H ( Si (OCH 3 ) , ; 
CF 3 (CF,) 3 (C 6 H 4 ) C 2 H J Si (OCH 
s > > i 

CF 3 (CF,) a (C 6 H„) C.H.Si (OCH 
3 ) , ; 

CF, (CF.,) . (C 6 H 4 ) C 2 H 4 Si (OCH 
,) 3 ; 

CF 3 (CF 2 ) 3 CH 2 CH 2 SiCH 3 (OC 
H 3 ) 2 ; 

CF 3 (CF,) 5 CH 1! CH S! S i CH 3 (OC 
H 3 ) 2 ; 

CF, (CF,) ? CH 2 CH 2 SiCH 3 {OC 
H 3 ) , ; 

CF 3 (CF 2 ) ,CH,CH 2 SiCH 3 (OC 
H 3 > * : 

(CF,) 2 CF (CF,) i CH 2 CH 2 SiCH 3 
(OCH,) 2 ; 

(CF,) 2 CF (CF,) t CH,CH,Si CH 
3 (OCH,) 2 ; 

(CF,) 2 CF (CF,) S CH 2 CH 2 S i CH 
a (OCH,) t ; 

CF, (C 6 H 4 ) C 2 H S S i CH, (OC 



H,) , ; 

CF 3 (CF 2 ) a (C 5 H 4 ) C z H 4 SiCH 3 

(OCH 3 ) g ; 
CF 3 (CF,) . (C 6 H a ) C a H 4 SiCH 3 

(OCH,) a ; 
CF, (CF,) , (C 6 H 4 ) C J H J SiCH 3 

(OCH,) , ; 
CF S (CF,) S CH 2 CH S S i (OCH ? C 
H,) , ; 

C V " • ( C F ., 5 . C H,CH,S i ( O CI ! .. C 
H 3 ) 3 a ; 

CF 3 (CF,) .CH^H^i (OCH 2 C 
H 3 ) 3 : 

CF, (CF,) e CH )[ CH ! S i (OCH,C 
H 3 ) 3 ; *5i:t/ 

CF S (CF,) ,SO,N <C 2 H S ) C,H,CH 
S S i (OCH 3 ) 3 „ 
{0 13 1] ±IH<DJ; Vi7A'*nT/U*/l'KS:-&:*F't- 

Bao-f K»«»ft#«rl«ifftwt*«^rtBi:!!i:*>. 
10 1 3 2] ±8E« (2) ©SJEttv-ll = 

[0 13 3] 

Mil] 




[0 13 41 tfL, n(4 2JilinO!i^i:r-& l 9, r\ 

r "it^H^'nm.m^ 1-10 u < n#mm<o 

#*Lt\ Sfc, **iHfcL 

Ioi3 5] iiEo^-^ysKy -yp^t^ti 

[0 13 6] ^<0£5\Z*J\stf/X 



10 13 7] r^J:?!::, ^#y#y c^a*^>-*tfsf 

i:7}-iiim**53Mfeti,m asar*^**^* 

* - x-m& $ jxfc 7 -y m i % m tits mtmz m. a 
$*5*fe5? tail? #-5. 

7 y Id «r« A"t" £ ~ t i- «t K> , 3i - *s P. W $ Hfc 

[01 38] iisagi 1 -r*fc*>. m^&^* 
si-*?- zn-t >?iztti^ ? vm<t^&*vtmb 

[Ol3 9)«iltf ( al-yK^yjKy-^B^VtWfi* 
S^LT, iJE (1) i L.TlE*LfcX -/frVfr 

J4. ±i6i,fcJ:3fc.i:E-IR5t: 

Y n S i X u _ n) 

x-y^ar^^m^^-t^mmit^-mtm^^x^ 

-t%Z.tlZ£V. 7/i-*aT/l<*^£;$:m.mmti.Xm 
^Z*/i-tfS7$\)i>>v*-9->*mZ>Z.i:frX'%Z> 0 Z\V> 

[0 14 0] ~ ©Eli,'6*l47^orM^Stf 
^§^^4*^3 0, KL<li6H20, 



{0 1 4 1 ] *#g9JiC^V^Xi±, ;©i7<C7**BT 

SSHfc:^*! £ l fiifefcli 2 W.y.±ffli\ -tt e> co»djK» 
[0 14 2] Z©i5i:LtSf>il37/rt'*n7/t*/l' 

%«Jb. #*L<i40. 1 -=&A-%£i±^*^r^S t 

[014 3] 7;^o7***Iii;ctt^*ix5: 
tic J; 9, »tittKftJI±»a«H4frK<+*i4as-C 

<ts;i ^r-t a 

[0 14 4] iie (2) l^-f7?2£T'l4, jg&tt 

[oi4 5] — *\ -r^^^> ^-fv^oe 

^«A^«SffitLTIl, fi»^tW7? 

Sjilf £ d £ * S T?# 5, 

[0 14 6] *aswici3t+ajijh,ttae<tJButt, s&ic 

8NIKKOL BL, BC, B 
ONYL FSN, FSO, MSi^ (#0 if-7oy 

s- 1 4 1, 145. xB^^it^m im 

#7rS'#F-l 4 1, 144, (ttO — 

■7syhF-200. F251. (ft) $g 



^.=.#4 OK 4 0 2, * y —^-U (fife) £| 

7D5-KFC-1 70, 1 7 6f07->ISfo6MJ 

[0 14 7] *fc v »ii.ttSe<k0i;r±±e©*lEfiH4JH 

a-, 7i- v^mm. *?y^^^>, ^ry/u^^u— 
K # y t£<t tr^K #yrs:K, #y-r 

P7ofky. jKyy^u>-, #!)xf^. /Kyfi£H 

tr^K Jify^i^^/K #y iify^^x^ 
/k *Ky T;? y;u- h y,K ^.f^o^t h*y 

V, #1)^77^ K, ^V'f 77*i'yfo^ t j=f-? 

[0 14 8] dcoj:9*»*ttt^t:Sii> _bi!i;Lfcs£# 
4:£.Hf^C-Cfl!noSSaoJWt £ it-Sam- 5MRL.-C8i 

y-^, ^ yyp/V-/^©7;i'3-yi'Sro|i«iSJ 

5. 

[0 14 9] *«WJCffl^6*i,6fl|*ittKfl:)B 
•Cfl^fiE & ix7d t> K> t? fcixtf , § G3£»i4 Sr 5 

[ 0 1 5 03 *iitt«fb«*«eex»ttfr*ri-5**»Tr 

K» T^f-Sl-mm, t-TO, ABS, PTFE. ^;?^y 

^-wfi'y, sKy c-^t^=>-/k it? y ffi-ft tr= 

*yifl/>-fV7? i — ^M-^fif 

[0151] ^W(cJs^n4. iaf^)4©*^ift 



m^t Lew f-^-s:: . fi^rj^^MCoBWEffi" 

1- SsfclMs* < . ft«HHi« *> HHte <«fflt5:t# 

ioi5 3] *«wi:fepT, z<nmix®.mtm<r>m?i- 

14. 3fe»aEliJ:-5Sih,ttff>Sffc;j^a^6D8IH5gJ: "9 . 0. 
L<liO. 0 1~0. 1 v m©g[SBl*1T-fe5„ 

roi5 4] *jiw(c*iv»-c±iebfc(aj»«)»*t*iwt 

ig^^^^M-c-f KlSttfctt* ^ir^SgT? 
£0155] b . 

[oi56] - © j: o izftmm&mte. =.***-mm 
^-r^^^-^^mm-r^z t&x-tz. 

[0 15 7] i<0#8?|&:£f§l4, ^A-^-flBJt 

Sift • ftjfXg^omiJ^^toa'iUICBfe* 

»XS«P*ffort>J:v\ 

[0 15 8] 4fc, **Wl£fflt't>ix5»«ll!S5**l*, 
D0iQSrJB«-*-5©*<Ct,i', ^ 

*«:«jBEtt*«i -T 5 it A* »TtEi* 9. 



[0159] ::-c. mm&m®kii, m&kcommn 

aWottoAff****^ iritis, ifc, 

(0 16 0] ±te#8?Bfc*!g(i, ^jffi^o-f KJS 

«IC*H- 5 0" «± % S*t<fi6 0° 

iRttai+5J-CJic<, e-f K*B«j6*XS 

^tt^'i!' - > SrJKtf L 4f a "C^M = o 4 b'®m 

So 

[o i 6 1 3 *fc, ^Rwntevr, 

(4 3 0° HT. 1$(C2 0° SiTr-fcS i t L(,\ 

£v< * >- ^-f 6 r £ Am L < -5 srtltt^i fc 5 A> 
t»*>S. irr% tttt:££>»«kfttt. iSCL-fc^iftlcJ: 

[0 16 2] ~co tt3fii-6S<tcitiE«C:Affittt 

(4. «SJ^{4'^ h 7 ><K>*S 

y #BMP*#tf 5 n k A*T?t S. 
[0 16 3] ±8E«>J; pft^WMf^Slcfflv^r 
f5MtL.rt4, ft*^tCt47->-^S J f 1 ^fc;7K*^»gE 

t<»T-fo^T.}4", #(C(S^Stl^"bWT-i4^f< , ZiXh(D 

^W^fifeSg^ifelc J: V BtiSL-rz Z k &°mx<&z> a 

[0 16 4] Sfc, *»WK*SV^Tf4, ^Bgtt^K. -T 

[oi6 5] rr-c. **WiiS^?>iisasifil»ftJ*i 
[0166] ( i ) g EMft»»^ffi 

SetBJftft^^BKSelf-Assenbled Monolayer) (D^SC 



X If Abraham Ulmanfr «t "Formation and Struct.ii 

re of Self-Assembled Monolayers" , Chemical Revie 
w, 96, 1633-1554 (1996)jW£JxTI^. 

if*)***-* Tflsfi sfJr—fcVfrft if oy^VGA 

e> t a eioHMtm^Wi^ioa. 

[0167] (ii) 7^5^r-^ay I? H 
gmuir-Blodgett Film) 14. g*K-hlCjf?j££;ft,T L * ;t 14 

±.i£3c~rmmz)x, ^commm^^y^^xoxmrn^ 

*j — comm." mi** 9M^- 644-647(2001) 
to 1 e s] mo &s.»&mm 

5ESSS^K(Uyer-by-Uyer Self-Assembled Film) 14. 



KifrF* t^ffJjS^ffi: U#ffl^ti5„ SfcKJ&iS-e 

tiX\,*Z>. it&Wfcifi©XS^#ffi©15Wco^Tf4. 

TiSPaula T. Hammond (C 4 £>if£f& "Recent Explorations 
in Electrostatic Multilayer Thin Film Assembly" Cu 
rrent Opinion in Colloid Stamp; Interface Science, 
4, 4 

30-442 (2000)l-l*Ltv 3£5«3BFtttt, StWiT* 

ne>wm-fc&-ik <je) wirwtsTOnif-i 
# fr&mmvymmk t> T&t^. t\z.a<o muz*. 

CK&roiSv > J: 0 m h 4 5 ic . 3££K*!IS(4 7 > if 

ESSf#5:t ft if , ft b *<J£*ft * < 

[0 16 9] *fc, »»RjilnRfi LTii, ^ifi-T 

g-teZiiCOX'ii.&zfr. -tifcma-s., 0. 001f*m~ 
1 fim<Djgfflrt, #C0. Oljm-0. 1 tt mCO^S 

to i 7 o] mm mm^^xvtm-ri. * 

fjJx. ^JirLTiai (a) (z^-rj;9(C, S^4±(C^ 
[0171] :oj;j4l*iLm Si^WicWfeix 

[0 1 7 2] (^Wte) ^5EW^*Jt-Tli, '<?-^& 



f&#mmm\zs*?—>M!$.#mm&m&ftn£:'<?—> 
to 1 7 3 j w&-tz>&&.mit'<?->j& 

[0 1 7 4] *fc. «tt3E<tJi*s**JilcJBriE*ns» 

10 17 5] 5/iiiJtBB©?gfi£*&ir LTiJ, _fc 

[0176] ( 3 ) tttttEft^*- 
^ejjc*5^T(±, ±Seft*«t-&:fi-Jl:i3JfcTJ t ±13 

[0177] (jtittitftWItt^tJWWfcJIaBtt) 
[0 17 8] *«wic*stt nira 

Kf t * i *«■ S *i fc#* * b *tr« A 4 i- 5 . i co ffl 
[0 17 9] **W«c*jv>-C±EIWHII±, '*9-*m8. 

fcWtt:o. 2iiin~l O^mto^fflrt, §fSL<(il i< 
m-5wm«»6Hrtt-r*wt*5»*H-\ CI©*?* 

mx-tbz>'bwmcomm,&'<-? - >nmmzmi,xmc^ 

[0 18 0] — ^. Wi«3 OOmmX 3 OOrnmi^ 
j&»o±asL;fcJ:5<e»*»>fe 

«fife^*^->'»s£tt:^tt:«W*:BBaT?*>5»dtt. -LIE 
ffimit. i 0 — 1 O 0 w mCD^fflf**. 5 0 ~ 7 5 m 



[oisi] ~<v£o\zstmm±ffim<Dmm.&s<?-^ 

tt«*«>KKlci3ttSfB]WtroR£ar. 1 0 „ m-2 0 0 
* mCOfjEtffll*}, »l;25^ra-7 5^ m<7>«afajf*5<-gi:SE 
t5:i^?S Lt\ »5£fl£fc " ©J: 9 fcSEfflrt 

t '< * - :^*4*WS£K t 5:t/i< KB-f 5 

[0182] - ©J: 9 t «H££ftJi3£BD 

i4rBrffi<OMIWS-epitL-C«a«-*-5iitc± 5, KIR j: 7k 

<<C6. ±iE*5H J: 9 

j; oiais^(8iuTiaaL,7c^-s-{±. £i; 

{o 1 8 3] -WMllcsan-cii, w©J:5ftWttt>L,< 

[0 18 4] l»J:3)!e«K>TlfcV^«llttr*6-»c»riiU 

14, 0i*-tiX'<—9- 1 km\,*&j5m£mf&zk&X-$ 
s 0 tut. roiiiE^— ^flt^^iKio. 
B«*r»*i-« C i t 6 fc * t , r o * 

[0185] *^8^tc:Joi,^-r(i» ccoi it fc^-*— +4: 
i *WflMt 4 #Lfc fc«-c*»o r t> J: i \ 

[0186] <»ttt.L.<tt»l«ia!»'-«)3:*/^-ffl 



m) ztei-i, ±id5bfcj:5<e*tttu<i±3iti6i«tffi*l#.«p 
Jfi*tisff*3ii5. ft±i, 

(■tat) ttt, 3te«ii^wJB(-J:6#tt«fte*[iroii# 

»4r t>*tf«:S:T?*b 9 , ^«#«BM*t;:ffiJ££ftSt>0> 
-CI4ftlr\, 

[0 1 8 7 J co«t Sft^M^^-HSWlcffl^S*: 

iD$tfi(4, 4 0 0 n mOTW», 0SL<tt38On 
m £t T<Dl6ffl^e,B»«S*vS. Cft itr Jrifrtfll bJi l i s. 

I 0 1 8 9 J id&LfcJ: ?ft#J££-fflt\ 7* 
Y A G*gro iftrffl i^T - >«lc«5iBfi8W-r 
[0 19 01 *fc. 3:*A-*-BMtK»L.r«)**** 

ft BMt* 

[0191] ZWW, 3ttte«t«**tftmaL<t*»6>** 
t ft *> , SW»«ft»tt«!>»t*ff 5 - t * 3 jTCff 

[0192] *^(C*plt^^^^^-BB|t^|Slli, * 
[0 19 3] t-fttJ*;. *^^Wg«M5tglS^ffJfie$ 

Wi«£i£ # 83 It * ft 5 »-*t <- T -e fo 6 

[0 19 4] WS«M6»a«* 



WCfcSs&Easfc*. ft*3, roMt, #tt^<t«± 

- JBS««S*»a s ±ilS Lfc J; 5 ft * fc 
LT©«WgSrWi-6J:5(cffl^e>ft*:»^. »*/Hf- 
BBW* I6J 14 3ttt«**JSf e. X* t # - >J&3E 

ffl KtSffi * 1 b X-fo o T t J: i \, 

lo 1 9 5] 3t*»EStfJi#'<*->ttK»a*i* 
ftrt^*^t*s*45^*yi'=¥-BB4t*lRl(4. Jii£Lfc 
#«K#*Hi'l*ttS<fcSfc**«*<bL<l4a# 

S^iPlA-e.Ha.W^ft-C t, <fc t\ 

[01 9 6 ] ±SE Lfc^-^— ^Srfflt^a-S- 

t>, ^ttt> L< i4*tl^-r^as»iC^^-^^-^ ! ffi^$ft 
5 OT'foillfl ^»ft 5*fS]*^ b RB.tt $ ftT <b £ V \ 

[0 19 7] -7* f--^^^Srffll^S»^i4, 7* 
^iSiae^ftTtW^tj^-^^^— ^ s S8*tSft5. :»8 
£■(4, 7* h^^^*sE«Sftfc«<oSffi. -ftiiohft 

fta^s^-c-fcSi&nasfes. 

[0198] (jt^^e#S«S«to® 9 * U) Jb*E u 
fc i 5 tt**A"¥-flM**ittTi-S t . SfeftHSE-g-WJUWI 

Hti&mA^hm^ix. CfttC«t«3Ell (d) izirrFi. o 
K»tt»t«l*9 t«*t*»fc*«l 0 i^t>ft54#t£ 

[0 19 9] (4) Alan-f KBfflMlIll 

[0 2 0 0] ±m^m^a^ KSffiroi**Sii, 
XftJUEffitft^-fS-iras-etS^tt-CfefttfWJclB 
SE£ft-5<kw-C-Hft<, ^ff^icii^^s/y^-^-f > 
^&t,U<)4^f>'3-7 i ^>'^&coj:?ft 

[0 2 0 1 ] *:*^lCffl(,^P>ft*^:JS=n^ K^»*fe 
jgti. l-100cps, L<i4 5- 50cps, 
«tci 0-2 0 c p sC0^fflrtT-fc53t^*t*L<, 
SfciE-sOiegfls l-7 0»tK, #*L<fil 0~5Ow 

tJ:5t©T1i*)5A\ #t.ftS^M-'^->toMff^ 

:t*>«.9tL<ftv\ J:lE«BJ:9«Stf*3J:U' 
iBSdis^a^{4. re>J: B-f Kjgig«r&B6 

lctt#L.«:»-e-lc. ^^-->^r-^ft<ft5^Itgfi 



10 2 0 2] Sfcfc, ±K4M=*nj mmx-tott&lt 
ffiSS^ii, 2 0aN/a&,±, Sf* L < II 5 0rf/m&±. # 

tllfflj; OAS* M£i*««tt««ici3tt*«»fl 

1>*S, 8 0mN/mam5Ci:«U^Pt 
[0 2 0 3] :©J:5i:, 

K*«t urn, mmmt><o±%*mm-eahz>-tfr 

[0 2 0 4] «S|(;*5V^i^btl5M3P 

10 2 0 5] Lt^t, ^JfiW^dS^Ttt, 4fe=>P-Y 
10 20 6] (5) WHt/^-J'lIWia 

{0 2 0 7] - ^-efflUfciiSHffc^iB* LTItinaii: 
Jgfc-JKlWT-ifeO,, 10 0t-7 0 0t«l^ if* 

U< (±2 5 0t:~ 5 0 0 I C«ffiSB^T-»P^$ix, SPSS^ 
PfBtLTii, 1 0#~-6 Oj^ttHrt, #*U<fi2 0 

[0 2 0 8] (6) MIIi*Ig 

fig $ ixfc^mtt^^ 9 - >B&my.ft<v$f&mtm &s&* 
«isu mmz±&i.ti'px'i>mm&o>m4x-ih>z>zk& 

[0 2 0 9] *?B9la>#Sifftffil$£Xgtt. ± 



*t51gT-fc?) (0 6 (b) ) , ^WHaS7^^i- 

[0 2 10] cro#M^»£l$*i-*JW*W*;&«fe*L 
Tti. TA-*y«jBN *fcli7yl^JBWEIHS<0iSBt«r 

[021 1 3 ( 7 } *<7>te 

Mr»<-i-SJ:»lcL-ct>J:^. 5 fc-fS r t (c 

[0 2 12] *55^Ji*s^rii, ±t5*IEft^^ 

-rzztiz£v&m7"j > heats* im^:H 

[0 2 13] B. a^-V-JEMM* 

*»a«'<*-:^i*ff»=o^-cittffl-*-.6. 

[0214] 1 . 

@<t $ * * c t ic i t> ffjj5jE $ titc tem^ms.® k*m-rz> 

A-^-BMt It J: 9 - >=KicMi8Ett«ig £ Jg^+t 

[0 2 15] *j|lfiJ|«IC*Sl'>r(4, ±E»*l,tt 

teS^fcJlmm^.ffifeti4, 1 x l^o'Q • cm~l x 1 0 
"ft ■ cm N «pft> 1X10' 2 Q - cm~lX10 
' ! Q • cmOjSSrtr-foa^tiSW^ LV\ CiXiCJ: 

[0216] *n*tt«»^#->-M&s#ii, Jiieffin 



«Ssi±«iiffisES*x*t«j-ert/j:<. M;ttfia7 (a) ic 
fcfyxfSIl? (b) (C^-fi^ir. Stiitt«ftJi 5 # g 

ffij f'fcitS ry4#r-Vjg|fcfl:/B£«HI»iej "CRM 

its r&Hsn-r Kjs«afc*xaj fej:^ mm^* 
[ o 2 i s j 2. m-mmmm 

Jtttttfltf*. Sffct, ±E»*±Jc3t«iroftflHEJ:!> 

«*rBUfc3tf 3 r fc tc J: 0 JKj**«h.fc*MWM*t 
t«:t trWB k tstfflt'fcs. 
£0 2 19] *«««i«>»mtt/<#->tt. 

f StWffcS. 
[0 2 2 0] *|tlt(»«OW«tt'-«# — >JB**»!tt, ± 

•rife £9, *Atc*E£'<*-:<'*KII!li!b%£lft-t-& 

SEtt'< # - >-fl5dcflc*Sit-t- 5 C i # Sim k *£ £ t>> <b X 

• cm— 1X1o'"Q'ch!, fT'i 1X1o"q 

• c m~~ 1 X 1 0 " B Q • cm«®irtT-MdiM 

[0 2 2 2] £5>5C. WKttyt^-^ajSBIC. 



1 X 1 o"ti ■ crn—l X 1 0 18 Q ■ cm. fX't 1 
x 1 0 ' 2 0 • c m~ lxio'^-c raOgl^t 

tek-tZZklfl-simktc&fribX'hZ. 
[0 2 2 3] 44t«MilcJB^&K«, »WB**»i3J: 

[0 2 2 4] 3 . 3S.E.3I168M!! 

act, wirtwiii 
^m<»mm&'<? ~--s : &f$.te<nm^L 

i, ±K,mti&mt,m±iz.&rm=> ^ K*iBft:**ar 

[0 2 2 5] *»WW*«^^->»*fW4, 

[0226] **jfiis«wwmiS/<*->»jai»ttv «b 

titLmtrntm-tZ^klzX?) , *«D»*itt036S:*iJffl 

lt, mmte^f-^wmit&mmzmm-tzz.k 

lWS«ICSffiLt^5„ r*UC«fc>K Si 

1 x i ojfl ■ c m~ ixio^'o- c 
m, fT-t 1 X 1 0 1J Q • cm—1 X 1 o' S Q • c 
mntfrffiiftx-frZZ ktiW&^\ ZtUz£9. mtlfz 

[0 2 2 7] *seifil6«icfflt^ixa, ^^*JlJoJ; 

i i <D&m<>TZ>=.ktii*imx'foz><K>x\ zzxommim 



6©T% Z.Z.X-<DW.m\& i MM1-&e 

[0228] *mMmmi$±,mmmmmizmjEz 
ti5i»t'ii/iv\ ±K.mmmm>^ m^x»><o, &m 

(a, \,^t£&i 3 <DX'h^xi>*ni&mm<omm}mmK 

10 2 2 9] 

[0 2 3 0] immmi] 50 n m<f>7^>T> K*"<- 
mmt^P^^—T* >"^»jTKC301^ = — >^u, 
10 2 3 1] 7^tD7/^*->7>i!±MT- 

*>5MF-360E h—*rj*-?vy?y m.) m 

0. 4 g t=o. lmm^s^mm u 1 «f(ws««ct*^ u?t 

*W**?^**±lc='-7 l -f lStfC-Ci04>flB 

10 2 3 2] ;Hi:, %tt»E$*JI«l»S*ft*S-*. 
*««^^S«5ffi«*^S^CE^7 >^tiTS3fc (36 
Snm 1000n>J/cn> ! ) U, '<*-:^J**ffl»K*!IIIEMK 
ttlWSs^fiKUfc. 

[0 2 3 3] M«te«*IC*3**a*a n W K*»» <* 
g20wt%) .C*tt-fi«S*MlW:7 5° T'fc*), SigHSfiPMS 
KtStt ttl 0° -Cfe^fco 

[0 2 34] ±IE^^->MjS»fflS«Sr^3 KtK 
fgfK (£SS20wt%) iCjSiSIU lOmro/sec. r-6l#±lf6 3 
iridic, ««tt**J:K:»*J:B*=o-i' K**iK*5 

[0 2 3 5] [£jttffl2] 50*.mCO5-f > TVK*^- 

mwct- 9 > => -y ■< v^jwtkcmi * =- ^ << > ^ u 

[0 2 3 6] 7^^DT^^-V^>*53£f£^-e 
fc£MF-J60E (BM, h-^T'o^y (») IS) 
0. 4g KO. lN£|fe*3Kfraftg L 1 ■*HS«lCT»*Lfc 

[0 2 3 7] -tilZ. *ttl^iffiS«?r««$ *, 
jtttK^^JfWXK^fcfiJBE^ftyv^lc-CBJt (36 
5nm 600»J/cm) L, ^#-^JBflR«:ffiS«*iBlC** 



[0 2 3 8 ] P-f KtMSK <8 

^20wt«) 5SEttA»7 5° r-fctf. mm&mm. 

!C*3lt5S)S^ii3 0° -r-3bof= 0 

[0 2 3 9] iC^^-^ffifCfflSSSraan^ K7K- 
tm «*20wt» djftlKU lWsec.^5l#±»f*w 

l^sSt/J^ * ^-^^f-gfxj^ — 

it. 

[0 24 0] [31*0113] tlBI«liUT3t*MSE 

[0 2 4 1 ] -r<tfc*>««ttiH*ici3»t6« 
3B-fK*ti (?Stft50 ff t56) |:Mt5»ftil8 3" 

1 2" T"foofc D 

[02423 ±ia«s^r®=o>r vxmm. (istssowt 

%) .£«»U iWsec. X3\$±ifZZk\z£ <0 , ^ffi 

«LTPt„ :»inc^ KtK^O-'^-V^ 3 0 0 
•C-C2 ojMMRtfi w fc lei 9 «K±fc«a^<*-s 

10 2 4 3] [Jt«£0ll] SO^mWT-Y VT>K*'<— 

riE**ifc*r*;tf 7 xllii;, tM* («*) ttofttttt 
mmtf-f > => —T 4 > ^?WTKC301 4r a -f 1 >■ ^ Us 
350lC-C3i*l»*tj»S*, %M«.^«-*«X««rlU( U 

[0 2 4 4 ] &tc, ^yw^ar^^yv-v-v^is^^-e 
S.5MF-J60E (Ka° a *s h-nro^-y («S) 85) 
o.4 g {CO. iNgS.*3g«rSft)U l «IBatt(cT«ff Ufc 

ItiSI * -fr^-? * - vigjftfWB £Kfr Hit Lfc. 

[0 2 4 5] Z.th\z, %Mffi^«Sfl£««:e*$«v 
3ltj!^**JB«ai**»baKEE*«?>'5'li:r»3t (36 
5nm aOOmJ/cm) U, - >JgfiSc<*:fflSffi*B{CMrffi 

t£8I#$:^j£Ufc. 

[0 2 4 6] »iBEtt«*,=*itf5«=o-f K*®« 
g20wt%) td^5gE*fe*|li 7 5* t'*!), »jgttM« 
iCii(tSSte^(t4 5° T-£>ofc 0 

[024 7] Jife««*^a n-f Y*fflSL (*«20«t 
*) CgffiL, 10BH./ S ec.T-§l#Jbiffc^. jRffitt«tt«r 

[0 24 8] tttmffi2] SOuraay y V K ^^<- 

^^ixfc«^^7^Sffi±iCs (tt) 



mmit?- 9 > => -7- W >" ^#JTKC301 3 — T -f >" ^ u 
10 2 4 9] W ^/p f/PT/t- =>-/), 3 0 g(C h 

!i> Kwf^yv d^>j/=-> «« a. m 

A4TSL8U3) 3 g to. lK*BE*3g4:SriR^L. lOOfC 

1 50t T- 1 0# Pfl $ * 7 y m * H W L & t ^ftftttg-f k 

[0 2 5 01 .Hill, 
3tM«$*S«*ffi**e.ffl»iJE*«9V7'lc:r«3t (36 

5n» eoomj/cffl") u ->Mmftm&mmmzmm 
io 2 s i] mm&.mmzteiiz>m=>c>4 b'fc&m (m 

[ o 2 s 2 j ±mmm$rm^ y*mm («j£2owt 

[0 2 5 3] [IUfeM4] f-^b^f-*->7y 

CGEms:->y =-x <ao §s, tslbiuj s e 
[0 2 5 4] ±$s.7?<<-*--mmmf&®i*. 7*-h^* 

7Vio-^3 0 g i f- y > h*^^^;?^ (GE1 
2v!) ="-> (80 SL TS L 8 1 1 3) 3 g tJtffifflE 
iI = -f^y^K-fc5ST-K0 3 (^ffiil 
Oft) W 2 0gi^U 10 0tt2 0^S# 

f>=> — ^— tr«fc 9^fPU l 5 0tt-l 0^1« 
O. l 5 jim) SrJ&SELfc. 

[0 2 5 5] ifciC, #y h*53£fi£^W3— f 

p>Z4 00 (H^jqfc^Sg) 2g^oB^y 
30gil, i, 2-f>y^DDx^y70gi:l;g» 

&m*&m w*o. oiiim) srj&su ^-^jb 

10 2 5 6] ±E*ttj£$ft6ffiS&£ JiCftffliM 



365nm) (C J; 9 4 0 mW/ c mWiST 6 0 0# 
[0 2 5 7] 

SESS (t&ftJMW^ (HO 1CA-ZI) fefflv^TME 

*H^*tt, 6 5° i6° T-fcofc. 
—f O 2 5 8 ] & id , 4 ■>• 9 i>*y Hf6tt«:fflV »T, «sr 
n-f KSf« (M2 0%) aSMMc^-Wcf** 
£*, ;^l:3 0 0t6 0»o«ii*{TV«$*, 9 
Lfc. 

[0 2 5 9] fMfct^ -hie^mtt^^^-^^^^iafc 

y 2 #iio§Sfu *<oa, *iaot5^f»iy 

[0260] immms] h y > h*-»?vi->y > cg 

ElSv'y =->- Ct*> £S, TSLB113) 5gi 

o. 5«u&fflg2. 5gi:*r»*u 8mmm¥¥^±, 

^-mmmmmt l/c 0 -tia^^-c 
i 5 otti o^Rg<os£^s^tT? c t^x <o . mm 

#7"7-f^-» (»*0. 2jjm) ^®fi!tLfc 0 

-fy/p tvu-r/u-3— ^3 o g t h y h^fv-y f-7u-> 

?>■ (GEK->!)3-V (tB*. TSL8 113) 
3 g t3t««ESi« = — ^-f V^3Wefc5ST-KO 3 
(«) R) 20gt%^L, ioo°cr-2 

3^)C#f?LJt^-g-W^ffifflfi)tfeii: Lfc. 
[0 2 6 1 3 JiRJtttjie^^BffllifiKKj*:, T-y-fv- 

[0 2 6 2] w:, ^^-^vfei^^Hp-r-fes^y i?ry 

100,000-200,000, 7^K!)?f) , T = ^>"tt^i^^F 

x-*>s^y x^u-v^^AhvgE-*- h y >>AJfi (pss. ¥ 

Kf5«$M2nmiU ^^~>-M^.m&m^M 
[02 6 3) ±iS7t^^W@«S«t±IE^^*g 

65nm) (Ci;i340 mW/tm«§St- 1 2 0g?M 



[0 2 6 4 ] r<Di#. %ztg%:MB.X*ftffifo£j< ?-> 

a*. «t«i, 6 2° i:6° T-fcofc. 
[0 2 6 5] -fy^xy hiflri^-C, la 

o-f KSiK (?RS2 0%) Sr. iJK^aH**'**-:^ 
^*l|C3 0 0*C6 0»«« ! 3atrfirt«fb* 

10 2 6 6] ' ~ - 

St-ffSa < ffiffiM fcSMMfe^ * - > SrJKj*;-*- 5 r i *s 

[Hi 2] *Xltttilir|flv^ii««ttli«*M«S««} 

-« & m-tmmmm® t*> *. 
[bo 3] *jwt««t=ffl^e>*i,s**a*#Jiw«» 

tan 



ttL<j>M*m-fm$&mmmx*tb s 0 

[0 5] *3g£«ttCffl^&fe&%tt«te*rffffi£««> 

IB 6] *m&<n>mWik'<9->'mf£to<DW&sm<olfc 
w%km&& li o? -try Sr^-rism -c fo s „ 

[B7] *3EW»#*tty< ! S'-->'Jgriifl:iO-« 







2 •• 




3 ■• 




4 • 


mm 


5 ■■ 




6 • 




7 •• 




9 •• 




1 0 




1 2 




1 3 




1 4 





[1123 




IB 6 J 




F f — i*<##) 2H025 AA02 AA19 AB1S AB17 AC01 
ADOl BH03 CB33 FA12 
2H096 AA26 AA27 BAOl BA20 FA05 
FA10 

4E3S1 AAOl AA07 AA14 BBOl CC08 
CCIO CC27 DDOS DD06 DD51 
GG20 

5E343 AA02 AA12 AA22 AA37 BB23 
BB25 BB80 DD80 EE37 ER35 
GG08 



